ABSTRACT
INTRODUCTION
SHP (Strontium hydrogen phosphate), CHP (Calcium hydrogen phosphate) and BHP (Barium hydrogen phosphate) were grown in silica gel medium at room temperature. The next approach is to grow mixed crystal in silica gel medium at different environments, which contains one major element (Phosphate), two minor or trace elements (Strontium, Chromium) and one inhibitor (Magnesium). SrCrMHP is a mixed crystal, which typically represent the biological crystals formed in the human urinary tracts called renal stones. One can obtain the periodic precipitation of Liesegang rings of biological crystal named as Brushite, Struvite, HAP, BMHP and SMHP [1] [2] [3] [4] [5] [6] [7] [8] [9] .
EXPERIMENTAL PROCEDURES
The dissociation of orthophosphoric acid system can be represented by three dissociation equilibrium and the presence of various ions at various pH values is studied. Based on these results, gel medium of pH in the range from 6 to 10 has been used in which the HPO 4 2-ions dominates or alone exist. This decreases the possibility of SrCrMP crystals occurring during the SrCrMHP growth. The crystallization apparatus employed were glass test tubes of 25 mm diameter and 150 mm length for single diffusion process (SDP) and thick walled glass U tubes of 30 mm diameter and 180 mm length for double diffusion process (DDP). The chemicals used were EXCELAR-Qualigens (E-Q) AR grade CrCl 2 , SrCl 2 , Mg (NO 3 ) 2 .2H 2 O (MW-258.41) and orthophosphoric acid (Sp.gr.1.75). The SMS gel or water glass was prepared as per the literature. One of the reactants orthophosphoric acid was mixed with silica gel at desired gel density and elevated temperatures. After the gel set, the supernatant mixture (Chromium chloride +Strontium chloride + Magnesium nitrate) at a required mole solutions was slowly added along the walls of the growth columns (test tubes, U-tubes) over the set gels and tightly closed to prevent evaporation. Then the growth systems were allowed to react within the gel medium and the following chemical reaction takes place [10] [11] [12] [13] [14] .
(CrCl 2 +Mg (NO 3 ) 2 .2H 2 O) + SrCl 2 + H 3 PO 4 SrCrMgHPO 4 + Waste. 
CHARACTERIZATION STUDIES of SrCrMHP CRYSTAL

FTIR Spectral Analysis of SrCrMHP Crystal
FTIR spectrometer having KBr pellets sample holder and KBr detector was used for the analysis. The KBr pellet samples were used and the absorption frequencies range from 400 to 4000 cm -1 . Fig-7 shows the FTIR spectrum of SrCrMHP crystal. The results matched with the reported values. The absorption bonds, absorption frequencies and percentage of transmittance were compared with the reported values. The values are tabulated in Table- 3. The functional groups confirm the SrCrMHP crystal constituents [15] [16] [17] [18] [19] .
Thermo Gravimetric (TGA and DTA) Analysis of SrCrMHP Crystal
The TGA and DTA of SrCrMHP crystal was carried out by STA 11500-PLTS instrument. SrCrMHP crystal sample of 1.290 mg was taken for TGA process. The TGA was performed from room temperature to 1000ºC by heating it at a constant rate. Fig.-8 shows the TGA and DTA graph of SrCrMHP crystal. The % of weight of SrCrMHP sample present at a particular temperature is tabulated in Table- 4 [20] [21] [22] [23] [24] .
Strontium, chromium and magnesium are stable with respect to temperature up to 900 ºC. About 21.2% of SrCrMHP crystal sample was decomposed and 78.8% of the sample remains stable.
Etching Study of SrCrMHP Crystal
A well-grown SrCrMHP crystal was immersed in HCl solution at a desired concentration. The dissolution of SrCrMHP crystal depends upon the etchant concentration, temperature, and crystal morphology and etching time. The etch pits are shown in Fig-9 . The etch pits observed in the photo are knife pits, cone pits, leaf pits and step pits [25] [26] [27] [28] [29] . Fig-9 . Chemical etching of SrCrMHP crystal at room temperature (1.5 mm -40X).
Scanning Electron Microscopic Study of SrCrMHP Crystal
A well-grown SrCrMHP single crystal was selected for the investigation of surface morphology by using SEM. The SEM photograph was taken in the version S-300-I instrument. The sample named VCA-600 was kept in lobe middle; the data size was 640 x 480 µm. The minor and major magnification of SEM was about 250 times. SEM accelerating voltage was 25000 volts and the sample was kept in a high vacuum at 18200 µm working distance and monochromatic colour mode was employed. 50 µm focusing of SrCrMHP crystal SEM is shown in Fig-10 . In the surface analysis of SEMSrCrMHP crystal, smooth, fine grain boundaries and few valley regions were observed [30] [31] [32] [33] [34] [35] [36] [37] [38] .
X-ray Diffraction of SrCrMHP Crystal
The single crystal XRD result reveals the crystalline nature of the grown crystal. The lattice parameters of the SrCrMHP crystal were calculated. The lattice index data are as follows. - 
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The lattice parameters are a=10.0230Å, b=10.2067Å, c=10.5844Å, α α α α=90.1808˚, β β β β=90.0243˚ and γ γ γ γ=90.0752˚. The volume of the unit cell of the SrCMHP crystal is 1094.6399 (Å) 3 . From this data, it is confirmed that the SrCMHP crystal system is triclinic. 
CONCLUSION
The crystal structures, growth morphology, chemical constituents, surface morphology and TGA/DTA analysis of Strontium chromium magnesium hydrogen phosphate (SrCrMHP) crystals have been investigated. The SrCrMHP crystals were grown under three different growth conditions. The optimum growth environments have been identified. FTIR spectrum was recorded and the functional group analysis of SrCrMHP crystal confirms the SrCrMHP chemical constituents. Chemical etching studies were carried out at room temperature and the etch pits are identified. The surface morphology of the grown crystal was recorded using SEM photograph. The thermal stabilities of the crystal were investigated by TGA/DTA analysis. XRD data confirm that the SrCrMHP crystals belong to triclinic system.
